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Abstract 
The paper investigates the impact of floods during 2010 December to 2011 January on small business at 
Rockhampton, A survey of 100 small businesses was undertaken to determine the impact of the recent flood for this 
study and the valid response rate was 55%. Four research questions and hypotheses were developed to test. The main 
purpose of the study was to find the relationship among location of business, number of employees including the 
owner, weekly turnover, and the year of establishment of the business and the impact of recent floods. To test the 
hypotheses Pearson and Spearman s correlation were used. The results show that the impact of flood on small 
businesses is directly related to the location of businesses, weekly turnover, and small business with lower number of 
employees caused more flood impact on the businesses at 1% level of significance using Pearson correlation test. The 
number of years of establishment of small business is not correlated with the impact of flood and the results support 
that there is no correlation between the year of establishment of business and the impact of flood. The paper ends 
with limitations and policy implications.  
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1. Introduction 
Small business plays a vital role in the economy and employment at Rockhampton as well as whole of 
Queensland.  (Zaman, M., David Gadenne 2002). There was a great impact of unprecedented flood at 
Rockhampton in Queensland on small business and practically three quarter of Queensland in December 
2010 and January 2011 were devastated by flood water (Chamber of Commerce & Industry Queensland, 
Feb, 2011).  The Chamber of Commerce and Industry Queensland   undertook a survey and its key 
findings include, one in five businesses had to close for the impact of flood due to water inundation, loss 
of power, loss of property including plant and equipment, stock, buildings and motor vehicle, and loss of 
sale about 11% of their annual turnover. Many small businesses had been impacted indirectly through 
customers (55.5%), affected suppliers (44.5%) and through employees inability to attend work (34.59%) 
(CCIQ Survey February, 2011).  
The survey found other impacts of flood were road closure, cancellation of bookings/business services 
and reduced sales, reduced tourist numbers, inability to move/receive freight by road, ports, and airlines. 
The Rockhampton airport was closed about for a month which impacted heavily small businesses. The 
loss of communication networks including the Internet, connections to servers, telecommunications also 
impacted small businesses which were highly affected at Rockhampton by December 2010 January 2011 
flood.  The lost earnings from the Chamber of Commerce and industry s survey revealed that the one in 
five businesses had lost between $10,000 to $50,000. 
In recent years the small business sector has become increasingly important to the growth and 
prosperity of local economics like Rockhampton as a major source of employment, revenue generation, 
innovation and technological advancement (Kotey and Meredith, 1997). Consequently, success and 
sustainability is vital for regional Australia.  The authors conducted a survey on the recent impact of flood 
on small business at Rockhampton in July to October 2011 including all small sector business and results 
revealed that automobiles sector was the most affected business sector among all the small businesses at 
Rockhampton. Automobile sector represents about 60% of the responding participants.   
The next was the retail sector. Most of the supermarkets were reported as empty shelved in television 
reports during flood. Correlation tests found that there was significant correlation among the location of 
business in central business district with P.O. BOX 4700, sector of the business and with the number of 
employees. The survey results show that 76.54% of the respondents were female and among them 90% 
were the owner of businesses. Those findings indicate that there is a strong relationship with the impact of 
flood on the responding business and the reason being most of the female owners of small business were 
closed due to flood which impacted their business growth resulting in financial loss.                                                   
Small business research in Australia has become increasingly concerned with the phenomenon of 
business failure due to natural disaster like flood and cyclone in addition to the failure of the owner-
manager. This is also the case for research into other types of business; but in the case of small business 
there is a preoccupation with the apparently high rates of collapse. Although it is the causes of failure 
which are ultimately of most important on the, the extent of failure it is a measure which has received 
priority status in much of the literature for flood and cyclone. Many researchers suggest that continued 
research, and greater academic resources be utilised in attempting to produce statistics to indicate the 
magnitude and timing of failure.  
Yet, in Australia, there continues to be few attempts to make such assessments on the impact of flood. 
One reason for this may be that accurate or meaningful assessments of the impact of flood on small 
business at Rockhampton are extremely difficult to make. Problems of business classification, definition 
of failure, data collection, and statistical analysis provide underlying difficulties (Stephen, H. & Scott, H., 
1989). 
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The paper has been divided into several sections and starts with an introduction of recent floods at 
Rockhampton as well as other affected regions in Queensland. Then problem statement, literature review, 
research methodology, hypotheses development, results have been presented. The last part discusses the 
summary of conclusions and policy implications. 
2. Problem Statement 
There are number of recent surveys published materials and articles on the impact of recent floods in 
Queensland (CCIQ Feb, 2011, CQU researchers Wilson, S, Campbell, M.2011).Some surveys looked on 
the overall impact of floods on the whole economy of Queensland, Some researchers looked on the social 
implications consequences of floods and flood debris which followed record breaking rains in the 
Rockhampton and Gladstone areas in December 2010 and January 2011; but not a single research was 
undertaken on the impact of flood on the small business at Rockhampton. The present research will fill 
the gap of knowledge on the impact of flood on small business at Rockhampton business district in 
Queensland. 
3. Problem Statement 
The Chamber of Commerce  and Industry Queensland (CCIQ survey 2011)  found that one in ten 
business has been fully or partially inundated by flood water, one in five business was forced to closure 
with lost sales and 15% impacted by loss of power and many businesses had been affected indirectly 
through affected customers ( 55.5%) and affected suppliers (44.5%). CCIQ survey also found other 
impacts of floods on Queensland businesses were closures of roads, some airports like Rockhampton and 
movement of transport infrastructure. As a result business, customers, and suppliers were isolated by 
flood water. The CCIQ survey found also that business had been affected by flood water damaged the 
entry roads to the business and car parks, communication links, office records, and so on. For the 
purposes of this study, small business are defined as those in which one or two people make al the key 
managerial decisions without the help of internal specialist (Chad Perry, G.G. Meredith, R. J. Cunnington 
2011). 
The study applies a model of institutional, socio-economic, technical, financial, and environmental 
aspects of flooding in developing countries and uses a case study of flooding in Jakarta, Indonesia to test 
hypotheses about managing flood hazards in an integrated manner. The management model is based on 
an Integrated Flood Management approach to: identify stakeholders' roles, responsibilities, and actions to 
solve the problems; identify gaps between the disaster responses needed and provided; and build 
collaborative actions among stakeholders to overcome institutional problems. It seeks to identify 
appropriate flood management strategies that are sensitive to local conditions. 
An integrated approach emphasizes community participation and a combination of structural and non-
structural measures for flood mitigation programs and is directed to both short-term and long-term 
impacts and consequences .of floods. It also presents a framework for institutional analysis to ensure the 
political commitment for a proper institutional coordination, resources mobilisation and enhancement of 
preparedness (Akmalah, Emma. 2010) 
As a key path to a solution to the flood problem in Jakarta, Emma (2010) suggested the integrated 
approach must involve all relevant sectors and communities. This will require a paradigm shift in how 
flood problems are identified, addressed, and solved. Such an approach must involve a mutual effort at 
the institutional and community levels by enhancing institutional capacity at the local government level as 
well as empowerment of the total community. 
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The suggested model can be used in order to help policy makers develop an effective and 
comprehensive flood management strategy, solve flood problems, and improve local conditions. 
Considering that many large cities in developing countries face similar problems, the analysis and the 
case study can provide an example to help other flood-prone cities with similar characteristics and pattern 
of urban development 
Climate change is currently a great concern by scientist and public; however, the ecological and socio-
economic effects of long-term climate change remains largely unknown. To study the long-term climate 
change, and its impacts on the environmental conditions, ecological and socio-economic consequences, 
the long time series of climate related events from historical records are needed to fill the gap of the 
instrumental data. In this study, a unique data source-- "The Compendium of Chinese Meteorological 
Records of the Last 3,000 Years" (Zhang 2004), which contains invaluable information about climate 
related events recorded in the China's historical documents, were digitised for the last Dynasty (Wang, Y 
2010). 
The unique geomorphologic and climatic conditions of the country have made Bangladesh vulnerable 
to monsoon Riverina floods. Since her independence in 1971, the country has experienced floods of 
different magnitude in 1971, 1974, 1978, 1984, 1986, 1987, 1988, 1989, 1991, 1993, 1995, 1996, 1997, 
1998, 1999, 2000 (Asiatic Society of Bangladesh, various years), and more recently in 2004. ( Banerjee, 
L. University of California, Riverside, October 2006), the authors analysed the impact of extreme flood of 
1998 on rural labour market, specifically, household employment in Bangladesh. They found that, in the 
flood months of 1998, average income of Bangladeshi rural labourers declined by 60% below their 
monthly income in the preceding flood-free year, 1997. Also, the income did not recover to the original 
pre-flood level even one year after the floods. 
Oliver Shane, Head of Investment Strategy & Chief Economist, AMP capital, (2011) in his article 
immediate after flood stated that beyond the human suffering there will also be significant implications 
for the Australian economy and investment markets. There will be three key economic impacts from the 
floods: the obvious damage to wealth and associated repair and rebuilding costs; the impact on production 
or gross domestic product (GDP) growth; and the impact on inflation. Reduced activity, mainly in 
tourism, transport and retailing, due to disruption caused by the floods, could easily take another 0.4% of 
GDP. A 5.7% nationwide fall in consumer confidence in January, may have been impacted largely by the 
floods and suggests that the short-term hit to small businesses might extend beyond flood-affected areas. 
Zaman and Geno (2000) conducted an investigation of the financial and cost accounting best 
practices of small business in Central Queensland and found that although there were many applications 
of the use of best financial and cost accounting practice, there was not much evidence of strategic 
planning. Gadenne, D. (1998) demonstrated how certain managerial practices in small firms can be 
associated with the financial success.   
CCIQ survey (2011) found that the majority of businesses (54.59%) who experienced losses as a result 
of the floods will be up to 10% of their annual turnover. One in four businesses indicated that the lost 
earnings would stand between 10 20% of their annual turnover. 
4. Research Methodology 
4.1. Sample Selection 
For the purposes of this study, a small business was defined as the business which employed at least 
one person apart from the owners and was engaged in manufacturing, building and construction, hotel, 
motel, retailing or service sector within Rockhampton. From the website of small business at 
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Rockhampton we found a list of about 200 and all were taken for investigation. We sent them a three 
page questionnaire with a total of 12 questions.   
4.2. Questionnaire and Procedures 
To determine sufficient use and knowledge of completing questionnaire as per our expectation initially 
we sent 20% of the questionnaire with a reply paid envelope and twenty questionnaires were received 
within two weeks and the replies received as expected. These enabled us the development of the final 
three page questionnaire compiling questions on gender of the respondents, status of the firm, training of 
the owners and employees, location of the businesses, year of establishment, sectors of the businesses, 
number of employees including the owners, weekly turnover, description of flood impact and finally an 
open ended comments.  
A pilot testing of the survey instrument was achieved with a mail out of 40 addresses in the random 
sample. 20 completed questionnaires were received and 20 were returned back to us without delivery. 
Because the addressees were not there and we assume the businesses were closed down or moved 
somewhere else. The rest 160 questionnaires were sent after two weeks and only 50% were received. 
These reduced the sample size to 100 only. Out of 100 we received 55% valid responses. To address the 
possibility of non-response bias the final wave of respondents (to surrogate late respondents for non-
respondents) was compared to the initial group of respondents (Zikmund, 2000). Chi-square test revealed 
no significant differences at the 5% level of any of the variables in the study (Table 8). 
4.3. Hypotheses development 
On the basis of the literature review we have identified several independent variables. Those variables 
will be tested statistically in determining the impact of flood on the disruption of business activities of 
small businesses at Rockhampton. The identified independent variables are location of businesses, 
number of employees and weekly turnover. From the above discussion the following research questions 
were developed: 
Did the Flood affect all the business locations of Rockhampton? 
Were small businesses with lower number of employees affected by absence of employees 
during flood? 
Did the lower weekly turnover was due to shortage of stock, lack of regular customers who 
failed to come during flood? 
Is there any correlation between the years of establishment of small business and the impact of 
flood? 
4.4. Hypotheses 
Therefore based on the previous discussion we can assume the following hypotheses were developed 
for testing through data analysis. 
H1: The impact of flood on small businesses is directly related to the location of businesses. 
H2: The impact of flood is very much related to the number of employees. 
H3: The impact of flood and the weekly turnover are correlated. 
H4: Number of years of establishment of small business is not correlated with the impact of flood. 
5. Results 
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As discussed in research methodology about 50% of the population was used as sample for this survey. 
In this study 100 questionnaires were sent to the business addresses of small businesses at Rockhampton 
and the useable response rate was 55 per cent.  
Table 1. Year of establishment of small businesses in various locations at Rockhampton 
Location of business Year of establishment 
4700 4701 4702 
Total Percentage 
Last Year 7   7 13 
1-5 year before 1 6  7 13 
More than 5 year before 12 7  19 35 
More than 10 year before 11 10 1 22 40 
Total 31 23 1 55 100 
Table 2. Flood impact responses according to sector of businesses 
Flood impacts depend on number of responses 
Table 2. Flood impact 
responses according to sector 
of businesses 
Sector of the business 
One response Two 
responses 
Three 
responses 
Four 
responses 
Total Percentage 
Arts & Crafts   1 1 2 3.6 
Automobile and Mechanical 2 2 2 7 13 23.6 
Building and Construction 3 7 2  12 21.8 
Clothing and Fashion  2 2 3 7 12.7 
Computer and Electrical 1 2  1 4 7.3 
Food and Liquor   1  1 1.8 
Home and Garden  1   1 1.8 
Retail    1 1 1.8 
Trades and Handyman  2 1 1 4 7.3 
Travel and Accommodation 1  1  2 3.6 
Vehicle Rental    1 1 1.8 
News Agency  1   1 1.8 
Financial    1 1 1.8 
Hairdressing  2 1 2 5 9.1 
Total 7 19 11 18 55 100.0 
From the above table we found that 56% of the respondents are located in the south side of the city 
within the postal code of 4700. These results indicate that majority of small business were affected by 
flood at the central business district at Rockhampton within the postal code of 4700 followed by postal 
code area of the 4701. In reply to the question of year of establishment about 74% of the respondents 
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reported more than 5 years old. Among these small firms 56% and 41% are located in the postal code of 
4700 and 4701 respectively.  
The location of mostly affected 4700 area was inundated due to the proximity of Fitzroy River. Among 
the participants 24% and 22% are from automobile and building and construction industries respectively. 
These sectors were highly affected due to the transports disruptions of Roads, railways, and airways. 
Rests of the respondents are from clothing (13%) and hairdressing (9%).  
Table 3. Small businesses weekly turnover according to location 
Location of the businesses Less than 
$5000 
Within the 
range $5000-
$15000 
More than 
$15000 
Total Percentage 
4700 11 6 14 31 56 
4701 1 6 16 23 42 
4703 1 6 0 1 2 
Total 13 12 30 55 100 
In reply to the question on weekly turnover of the respondent businesses it has been found that about 
65% firms weekly turnover are more than $15000. The businesses with weekly turnover in the range 
$5001 $15000 comprised 24% of the total respondents and 10% of the respondents reported their weekly 
sales were less than $5000. From table 3 we can also conclude that small businesses with stable weekly 
sales are located in postal code 4700 area. Earlier we found that the businesses in this area are more 
affected than other area; therefore, we can say that the flood affected small businesses in this area causing 
great impact on the overall economy.  
Table 4. Showing the relation of flood impact with number of employees  
Flood impacts depend on number of response Number of employees 
One response Two 
responses 
Three 
responses 
Four 
responses 
Total Percentage 
1-4 People 1 2 4 14 21 38 
5-10 people 4 10 7 3 24 44 
More than 10 people 2 7 0 1 10 18 
Total 7 19 11 18 55 100 
Table 5. Respondents reaction on flood info services provided by local and national level Govt. authorities 
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Comments on flood info 
services 
Strongly 
agree 
Agree Neutral  Disagree Strongly 
disagree 
Response 
with 
comments 
Response 
with 
criticism 
Inadequate forecasting 
about flood  
2 24 10 16 3 45 0.58 
Inadequate flood hazards 
awareness 
1 24 12 14 4 43 0.58 
Misleading information 2 16 19 16 2 36 0.50 
Disorganised information 3 17 18 15 2 37 0.54 
Delayed forecasting 3 23 12 15 2 43 0.60 
Poor circulation  of 
information 
4 25 12 13 1 43 0.67 
Qualitative information 
service 
2 20 24 8 1 31 0.71 
Average       0.60 
From Table 4 it is found that businesses with lower employees responded more about flood impact in 
comparison to the businesses with higher number of employees. Local and national Govt. plays a vital 
role in flood preparation and after flood hazard mitigation procedure.  
In the question about flood information services provided by local and national level Government 
authorities a large number of respondents (40%) remained silent from commenting anything; but, 60% of 
the total respondents expressed their dissatisfaction with the local and national level activities on flood 
information services (Table 5). In reply to the question on after flood action taken by the local 
Government 77% of the respondents expressed their dissatisfaction in handling the after flood physical 
and financial assistance to the businesses (Table 6). 
6. Hypothesis Testing 
In order to test the hypotheses developed earlier Pearson and Spearman s Correlation tests were 
deemed appropriate due to categorical nature of the data. The following table 8 summarises the results of 
these tests. From the results presented in table 8 we found that the hypothesis H1 is significant in both the 
Pearson and Spearman s correlation test at  .01 level of significance with the value of -.517 and -.626 
respectively.  In relation to H1, The impact of flood on small businesses is related directly to the location 
of businesses. 
Hypothesis H2 is also significant in both the test at .01 level of significance with the value of -.549 
(Pearson) and -.568 (Spearman). H2 predicted that impact of flood is very much related to the number of 
employees. Therefore small business with lower number of employees will cause more flood impact on 
the businesses.  
H3 predicted that impact of flood and the weekly turnover are correlated. Our results supported the 
hypothesis. Hypothesis H3 is found significant at .01 level of significance for both the tests with value of 
correlation coefficients -.508 (Pearson) and -.493 (Spearman). It is an indication of small businesses with 
low weekly turnover will be affected more by flood. Our last hypothesis H4 predicted that number of 
years of establishment of small business is not correlated with the impact of flood and the results 
supported that there is no correlation between the year of establishment of business and the impact of 
flood at 1% level of significance but it is significant at 5% level only for Pearson correlation. 
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7. Summary of Conclusions, limitations and Policy Implications 
The results indicate that 56% of the respondents are located in the south side of the Rockhampton city 
within the postal code of 4700. These results indicate that majority of small business were affected by 
flood at the central business district at Rockhampton within the postal code of 4700 followed by postal 
code area of the 4701. Among these small firms 56% and 41% are located in the postal code of 4700 and 
4701 respectively. The location of mostly affected 4700 area was inundated due to the proximity of 
Fitzroy River. The impact of flood on small businesses is directly related to the location of businesses and 
small business with lower number of employees caused more flood impact on the businesses.  
The results also found that small businesses with low weekly turnover were affected more by flood. 
Our last hypothesis H4 predicted that number of years of establishment of small business is not correlated 
with the impact of flood and the results supported that there is no correlation between the year of 
establishment of business and the impact of flood at 1% level of significance but it is significant at 5% 
level only for Pearson correlation.  
We tested four hypotheses to see whether there was any correlation between the impact of flood with 
the location of business, number of employees, and the year of establishment of business using Pearson 
and Spearman s correlation statistical test and the first hypothesis were supported by results at 1% level 
of significance but the fourth one was not supported at 1% level it was supported at 5% level only for 
Pearson correlation. 
Table 6. Respondents reaction on after flood activities of local and national level Govt. authorities 
Comments on after flood 
actions/services 
Strongly 
agree 
Agree Neutral  Disagree Strongly 
disagree 
Response 
with 
comments 
Response 
with 
criticism 
Improper action taken by 
the author 
5 20 22 6 2 33 0.76 
Local council should take 
more initiative 
5 31 11 6 2 44 0.82 
State Govt should take 
more initiative 
9 26 13 5 2 42 0.83 
Inadequate financial 
assistance 
7 24 16 7 1 39 0.79 
Unrealistic business 
planning for future 
7 16 25 7 55 30 0.77 
Insufficient payments to 
the affected people 
5 19 23 5 3 32 0.75 
Damaged machines were 
not fixed 
1 14 33 5 2 22 0.68 
Average       0.77 
Table 7. Results of Pearson and Spearman s correlations coefficients for testing the research hypotheses 
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Research hypotheses: flood 
impact is correlated with 
the businesses
Pearson 
correlation 
Level of 
significance (2 
tailed) 
Acceptance at 
1% level of 
significance 
Spearman s 
correlation 
Level of 
significance 
(2 tailed) 
Acceptance 
at 1% level 
of 
significance 
H1: location -0.517 0 Yes -0.626 0 Yes 
H2: number of employees -0.549 0 Yes -0.568 0 Yes 
H3: weekly turnover -0.508 0 Yes -0.493 0 Yes 
H4: year ofthe  
establishment 
-0.301 0.026 No -0.253 0.068 No 
Note: the star marked value is significant at 5% level of significance  
Table 8. Pearson Chi-Square test for the non-response bias between initial (20%) and later (80%) responses  
Independent variables Pearson Chi-
square value 
Degrees of 
freedom 
Level of 
significance (2 
tailed) 
Accept (1% 
level) 
Location of the businesses 29.365 6 0 Yes 
Number of employees 24.54 6 0 Yes 
Current weekly turnover 18.985 6 0.004 Yes 
Year of establishment 24.15 9 0.004 Yes 
8. Limitations of the study 
There are number of practical limitations inherent in the current study and the results of the study must 
be viewed in the light of the limitations associated with costs and time. Direct face to face interview could 
give some important information for policy planning but due to restrictions of Ethics Committee we could 
not go for direct interview. Although we took all the 175 available small business in our survey, but 75 
questionnaires were returned as the addresses were not correct. We assumed that business were either 
closed down or moved to other places. So our sample size was reduced to 100 and out of which 55 
responses received which was reasonably good response but more responses would give better results for 
the study. To address the possibility of non-response bias the final wave of respondents (to surrogate 
late respondents for non-respondents) was compared to the initial group of respondents (Zikmund, 2000). 
Chi-square test revealed no significant differences at the 5% level of any of the variables in the study 
(Table 9). 
9. Policy implications 
The findings (table 5 & 6) suggested that there should be adequate forecasting about flood and flood 
hazards awareness and qualitative information service to be provided by the local and national authorities. 
Respondent s reaction about the proper action is taken by the local council and State Government for 
adequate financial and logistical support for the small business owners at Rockhampton affected by flood. 
Small business owners should undertake strategic business planning for the future. 
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